To combat infections by Gram-negative bacteria, it is not only necessary to kill the bacteria but also to neutralize pathogenicity factors such as endotoxin (lipopolysaccharide, LPS). The development of antimicrobial peptides based on mammalian endotoxin-binding proteins is a promising tool in the fight against bacterial infections, and septic shock syndrome. Here, synthetic peptides derived from granulysin (Gra-pep) were investigated in microbiological and biophysical assays to understand their interaction with LPS. We analyzed the influence of the binding of Gra-pep on 1) the acyl chain melting of the hydrophobic moiety of LPS, lipid A, by Fourier-transform spectroscopy, 2) the aggregate structure of LPS by small-angle X-ray scattering and cryo-transmission electron microscopy, and 3) the enthalpy change by isothermal titration calorimetry. In addition, the influence of Gra-pep on the incorporation of LPS and LPS-LBP (lipopolysaccharide-binding protein) complexes into negatively charged liposomes was monitored.
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Our findings demonstrate a characteristic change in the aggregate structure of LPS in the presence of Gra-pep, but little or no change of acyl chain fluidity. The X-ray diffraction patterns are presented in Fig. 1 for LPS Re for the differerent granulysin peptides. Wihout the peptide, the patterns are indicative of unilamellar or mixed unilamellar/cubic structures (not shown). In the presence of the petides, all patterns show reflections at equidistant ratio characteristic for a multilamellar stacking. The sharpness of the diffraction peaks in particular for G12.34 and G12.35 (Fig. 1, bottom) indicates a very high number of lamellae.
Neutralization of LPS by Gra-pep is not due to a scavenging effect in solution, but rather proceeds after incorporation into target membranes, suggesting a requisite membrane-bound step [1] . 
